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m PS62- 60276 
®m 3362(1987)3^173 
®1986^ 3 ^ 17a@T-* (D K)®1226/86 

^•^^-^g^ 2840 +wt/y^, »J^v^/<>5r'-c-f 25 

•^•^-^--^a 2800 y^Vi^tTJL, 1, 5:^-.+.—^ 
-rv 10 

-T^-^-i^mf 3540 U^vy, ;^x>'x-3^'y-fe-<-f 12 



I- ^ — ^ 7=- V -b 

-nu vry ^} ^ 



Ifi S 

J^^^-f ^ D N AiE^^ . fl5«C«ia/iaoiJI«fc: 
(b) 5a^$fL/cjajRv-;5p-m<J0 85lf!Sfflte^$: 



ONAmmf^. TD^-^-t, lg3^fiSA6£f5{2 h . 

4. ai??-?-;^ — A^ ^ K ^ > >^ ni Jula ns 
ircli A. r>;y--(niger> arffB. A . ^ \< =7 :y X 
( nidulana) IrpC. A^ ^ K 7 ( niduUns ) 
aadS, :ijL — pA4f^ 5 -y — X ( Heuro9Dora 
erasaa e ) Pyr4 i 3t 1^ DHFR «U5 $ ix ^> . 

5. fflR-T-;* — *'A^-K ? f iiidulans) 
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nT'^--tf. A. X/f>-( B{g6r ) »tta - r $ ^ 
8. r O ^ - ^ -;ftfA.ory2te TAKAT $ 5 - -tf 

GTCGACGC ATTCCGAATA CCAGGCCTCA TTAATGATTA 
CATACGCCTC CGGGTAGTAC ACCGAGCAGC CCAGCCAGTT 
CAGCGCCTAA AACCCCTTAT ACAATTAAGC ACTTAAAGAA 



»fa!J3 62-272988 (2) 

CTTACAATCT ACCCTTAAAA ACCTACTTAA AAATCCATCT 
CCCACTCCCC ATTCCCCTAT CAAAACCACT TTAAATCAAC 
TCATTAAACC TCCCCAACCA CCTATAAATC ATATAACAAT 
ATTAAACCAT TAATTACACC AATATCACCC CCCCCACCAA 
ACCCAACTTA AAAACCGAAA GCGCTCTACT AAACAGATTA 
CTTTTCAAAA ACCCACATCA GTATTTAAAC CCCCAATCCT 
TATTAACCCC CCAAATCAGG CACATAAAGC CATACAGCCA 
CATACACCTC TACCTATTAA ATCCCCTTCT AGCCCCCCTC 
CATCTAAATC TTCTCCCTCT CCTCTACACC GGCATAAAAT 
TACCCACTAC CCCAATCGAT ACAACTACTC ATTTTTATAT 
AGAAGTCACA ATTCATAGTG TTTTCATCAT TTTAAATTTT 
TATAtCGCCG GTGCTGGCCA ACTCCCTTGC GCCGCCAAC7 
CCCTTACCCA TTACGTTACC CCTCATATTT ACCTCAAAAT 
CCTCAACGCA TCCAACACCA AACTAGTAAA ACCCCCGAAG 
TCAACAGCAT CCAAGCCCAA GTCCTTCACC CACAAACCCC 
AGCGTCCACA TCACGAGCCA AGCACCACCT CTACGCATCC 
CACCCACCAT CCAATTACAA CCACCAAACC GAAACACCCC 
AACAAAAAGC TCCCCCCGTC CCCCTTTTCT CCAACCCTGA 
TCACGGGCAC CGATCCAACC AACACCCTCC ACACTCACTA 
GCCCCCGAAA TTTAAAGGCA TTAATTTCCA CTCAACCACA 



AATCACAGTC CTCCCCCCTA TTCTCCTCCA CAATGCAATT 
TAAACTCTTC TCCCAATCCC TTCGATTCCC CCCCCCTACT 
CCTACACCTT AAACTATG7C CCTTCTCCAT CCCATCTATC 
ACAACATATA AATACTACCA ACCCATCCCA TGCTTCCACC 
ATACCAACCG ACAACATCAC ATCAACCTCT CCCTTCTCTC 
AACAATAAAC CCCACAG 

ACATCTCCCC TTATAAATCT CCTACTCTCA TCCTCCACGC 
ATTCCGAATA CCAGGCCTCA TTAATGATTA CATACGCCTC 
CCCCTAGTAG ACCGAGCAGC CGACCCACTT CAGCGCCTAA 
AACCCCTTAT ACAATTAAGC ACTTAAAGAA CTTACAATCT 
ACCCTTAAAA ACCTACTTAA AAATCCATCT CCCACTCCCC 
ATTCCCCTAT CAAAACCACT TTAAATCAAC TCATTAAACG 
TCCCCAACCA CCTATAAAtG ATAtAACAAT ATTAAACCAT 
TAATTACACC AATATCACCC CCCCCACCAA ACCCAACTTA 
AAAACCCAAA GCGCTCTACT AAACAGATTA CTTTTCAAAA 



ACCCACATCA GTATTTAAAC CCCCAATCCT TATTAACCCC 
CCAAATCAGG CACATAAAGC CATACAGCCA CATACACCTC 
TACCTATTAA ATCCCCTTCT AGCCCCCCTC CATCTAAATC 
TTCTCCCTCT CCTCTACACC GGCATAAAAT TACCCACTAC 
CCCAATCGAT ACAACTACTC ATTTTTATAT AGAAGTCACA 
ATTCATAGTG TTTTCATCAT TTTAAATTTT TATATCCCCG 
GTCCTCCCCA ACTCCCTTCC CCCCCCAACT CCCTTACCCA 
TTACCTTACC CCTCATATTT ACCTCAAAAT CCTCAACGCA 
TCCAACACCA AACTAGTAAA ACCCCCGAAG TCAACAGCAT 
CCAAGCCCAA GTCCTTCACC CACAAACCCC AGCGTCCACA 
TCACGACCGA AGCACCACCT CTACGCATCC CACCCACCAT 
CCAATTACAA CCACCAAACC CAAACACCCC AACAAAAAGC 
TCCCCCCGTC CCCCTTTTCT CCAACCCTCA TCACCCCCAC 
CGATCCAACC AACACCCTCC ACACTCACTA CGCCCCCAAA 
TTTAAAGGCA TTAATTTCCA CTCAACCACA AATCACAGTC 
CTCCCCCCTA TTCTCCTCCA CAATCCAATT TAAACTCTTC 
TCCCAATCCC TTCGATTCCC CCCCCCTACT CCTACACCTT 
AAACTATGTC CCTTCTCCAT CCGATGTATC ACAACATATA 
AATACTACCA ACCCATCCCA TGCTTGCAGC ATACCAACCG 
ACAACATCAC ATCAACCTCT CCCTTCTCTC AACAATAAAC 
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CCCACACAAC CCATTT 
T , r5>C 5 HpTAKA 17fc: it *flta 0-^1.050 

13. rixgr«?si<rx^/w-»y;t^:3^ ( Asucrgi i Ua ) 

S^, Ay f?;^( B>flillua) 1l3&>4» <OT $ ^--tf it 




»fiaiBG2-272388 (3) 

( Btgep ) c^|tttwK^^a-r^9--fe:. 
'J - 7 ;t ;U $ C I iehent for«i9 ) . a-T 
^<y^;^ ( Bacillus ) NCIB U837-?;U 

( stearotliefoplii lu3 ) «-T59 — -t^l <i B . 

jt5;U $ >t U V ( Ncheniforaia 

a«blilisin><0»g^/»^aigji mpF^^ 

15. ru«[«*'mT<0SfJJ 

ATCATCCTCCCCTCCTCCTCTCTATTTCTCTACCCCCTTCAC 
HtftNetVaiAUTrpTrpS^rLeiPheLeuTrrC I /LeuGtn 

CTCGCCGCACCTCCTTTGGCT 
VarAlaAltProAlaLeuAla 

16. jRj^f 2 flio^^' ^-36»ii,ifi 0 . - 



17, 7A^/t'¥/PA ;t UiT C Asffcrflillus 
oryiae ) *t ^ ^ >^ ^ ± * ^ -ffi 5fe T * 0 , 

X :t Uif ( Aspergi Itug oryzae) life g ^ ^ » 
^ 18. T;^^A/:y/|/XC A3perffi II ua ) <2 Jb' It & 

TAKA-r s ^-ifro^-:^-±zi«±±a« 
*f « ftff s ±E r o ^ - <^ a 

ACATCTCCCC TTATAAATCT CCTAGTCTCA TCCTCCACCC 
ATTCCCAATA CCACCCCTCA TTAATCATTA CATACCCCTC 
CCCCTACTAC ACCCAGCACC CGAGCCACTT CACCCCCTAA 
AACGCC7TAT ACAATTAACC ACTTAAACAA GTTAGAATCT 
ACCCTTAAAA AGCTACTTAA AAATCCArCT CCCAGTCCCG 
ATTCCCCTAT CAAAACCACT TTAAATCAAC TCATTAAACG 



TCCCCAACCA CC7ATAAATC ATATAACAAT ATTAAACCAT 
TAATTACACC AATATCAGCC CCCCCACCAA AGCCAACTTA 
AAAACCCAAA CCCCTCTACT AAACAGATTA CTTTTCAAAA 
ACCCACATCA CTATTTAAAC CCCCAAtCCT TATTAACCCC 
CGAAATCACG CAGATAAAGC CATACAGGCA GATACACCTC 
TACCTATTAA ATCGGCTTCT ACCCCCCCTC CATCTAAATC 
TTCTCCCTCT GG7GTACACG GGCATAAAAT TACGCACTAC 
CCCAATCCAT ACAACTACTC ATTTTTATAT ACAACTCACA 
ATTCATAGTG TTTTCATCAT TTTAAATTTT TATATCCCCC 
C7GGTGCCCA ACTCCCTTCC CCCCCCAACT CCCTTACCCA 
TTACCTTACC CCTCATATTT ACCTCAAAAT CGTCAACCCA 
TCCAAGACCA AACTACTAAA ACCCCCCAAC TCAACAGCAT 
CCAACCCCAA CTCCTTCACG CACAAACCCC AGCGTCCACA 
TCACGAGCCA ACCACCACCT CTACCCATCC CACCCACCAT 
CCAATTAGAA CCAGCAAAGC GAAACACCCC AACAAAAACC 
TCCCCCCCTC CCCCTTTTCT CCAACCCTCA TCACCCCCAC 
CCATCCAACC AACACCCTCC ACACTCACTA GCCCCCCAAA 
TTTAAACCCA TTAATTTCCA CTCAACCACA AATCACACTC 
CTCCCCCCTA TTCTCCTCCA dAATCCAATT TAAACTCTTC 
TCCCAATCGC TTCCATTCCC CCCCCCTAGT CCTACAGCTT 
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AAACTArCTC CCTTCTCCAT CCCATCTATC ACAACAtATA 
AATACTACCA ACCCATCCCA TCCTTCCACC ATACCAACCC 
ACAACATCAC ATCAACCTCr CCCTTCTCTG AACAATAAAC 
CCCACAGAAC CCATTT 

20. i:a«tt-fEie^tc>t tr. r^xi Y 

pTAKA ITCiJJtittao—l.OSOl^OSIrbilEWi 

21. \^T(nun 

CTCCACGC ATTCCCAATA CCACCCCTCA TTAATCATTA 
CATACCCCTC CCCCTACTAC ACCCACCACC CCACCCACTT 
CACCCCCTAA AACCCCTTAT ACAATTAACC AGTTAAACAA 
CTTACAATCT ACCCTTAAAA ACCTACTTAA AAATCCATCT 
CCCACTCCCC ATTCCCCTAr CAAAACCACT TTAAATCAAC 
TCATTAAACC TCCCCAACCA CCTATAAATC ATATAACAAT 
ATTAAACCAT TAATTAGAGC AATATCACGC CGCCCACCAA 




?$raHa 82-272988 (4) 
ACCCAACTTA AAAACCCAAA CCCCTCTACT AAACACATTA 
CTTTTCAAAA ACCCACATCA CTATTTAAAC CCCCAATCCT 
TATTAACCCC CGAAATCACC CACATAAACC CATACACCCA 
CATACACCTC TACCTATTAA ATCGCCTTCT ACCCGCCCTC 
CATCTAAATC TTCTCCCTCT GGTCTACACC CCCATAAAAT 
TACCCACTAC CCCAATCCAT ACAACTACTC ATTTTTATAT 
ACAACTCACA ATTCATACTC TTTTCATCAT TTTAAATTTT 
TATATCCCCC CTCCTGCCCA ACTCCCTTCC CCCCCCAACT 
CCCTTACCCA TTACCTTACC CCTCATATTT ACCTCAAAAT 
CCTCAACCCA TCCAAGACCA AACTACTAAA ACCCCqCAAC 
TCAACACCAT CCAACCCCAA CTCCTTCACC CACAAACCCC 
ACCCTCCACA TCACCACCCA ACCACCACCT CTACCCATCC 
CACGCACCAT CCAATTACAA CCACCAAAGC CAAACACCCC 
AAGAAAAAGG TCCGCCCCTC CCCCTTTTCT CCAACCCTCA 
TCACCCCCAC CCATCCAACC AACACCCTCC ACACTCACTA 
GCGGCCGAAA TTTAAACCCA TTAAT7TCCA CTCAACCACA 
AATCACACTC GTCCCCCCTA TTCTCCTCCA CAATCCAATT 
TAAACTCTTC TCCGAATCCC TTCCA7TCCC CCCCCCTACT 
CCTACACCTT AAACTATCTC CCTTGrCCAT CCCATCTATC 
ACAACATATA AATACTAGCA AGCGATCCCA TCCTTGCACG 



ATACCAACCC ACAACATCAC ATCAAGCTCT CCCTTCTCTG 
AACAATAAAC CCCACAG 

flac i I I us subt I I la ^3 J: t^ Saeeharoarcea. e_grg- 



ii ^ R ^ 13 Aapergillaa niaulaas^ ^ SIS M 

h B jfejfegr Aapergi I Us n i du I ans <?D 111 

4^ 0 i rfu I «n» ^J^fflcJjlJi* Neuroapora eraosa 
Pfr- 4 iffiS-? ( Bil laace . D,J. ^. Biochem. 
Biophys. Res. CDaaan., ^ 112^. (1983^). 

J.C.4», Cgng. »2 6*, (1983i^), 205-.221|r), 
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A« ftidulana irpCitt ^ ( Yg i ton , H.H.^, Proc. 
Nitl .Acad. Sci .U.S.A. . 9S 8 1 « , (1984^). 

(Joha.H.A.*3 J: t^Peberdy . J., Hicrob, Technol., 
3I6«, (1984^) 386— 389:if )5r'*tf r 5;^ a H 

«:fflfc^rKHH5^*tr sn:. d n a 

w<JJjSC is. nidiiliii»Ot«dS J: Ml> 

& A8oergillqs itiger^ »gC»l^^«^ g it fKelly . 
J.H.hllynea. H.J.^ ENBO Journtl.* 11$ 4 i|» . 
(I985i^), 475-479:^:), t.dS 41 — t?) S « h 

AspcrgilUs aiaer <0 j^fTIKIft fcl « ffl 5 #t 6 «^ i^J 
5t»tR*7 — ;«&--C^i C 4; A^ 
nidiili.n8COAr86Sf£'7'$:^V) & Aspcraillos nTger 



^^fS8B3 62-272988 (5) 

k Vv5«ailA^ orrzae te^ -> T *±«^fe 5 ft. ^ V\ 
KtC:A*WC*4. A. nigerJ j ± tXA. nidulana 



lE^O^BgK (Raper. K , B . ft i: F«nAe II , D . I . , 
(1965^)The Genus Aopcrsi II as) cO^ ar>(:: « C ft. 

itt -5 3^ <^«$ft,^v^ tor^i-jJt. 

* l« 9f ^ m --to Ai6 J: ft-tr , 
orjrzie) 1&ife<0y 1 BaJi<One-«-« 

ft-t s D N AE« t f-ff-r s«ia;t D M A O- 

^ ^ L 3^ yx Aspergi I I»s ory2te ^XB{a) 4» <r) Ifl 
«i D NA^D--yi;^'^^4^-iR-CJBKtK«L, 

(c) iBgtctt L Aaoergi llua ory2a cTg^$-g 



a «r » « « * r iS « ^ X iS 4* « a As^eriiMj^ 
ft.S . 

*»9!0»Z0AJftiC ft-tf , Asp<rgif Iu9 . 
A lit fi^ ii it Aapergilliia oryiac ft J: T/ Aapergi I t us 

$ft.^ t^^iHiftdft.^ . 

jS J: ft.^i', A aperg? I l ua 

±S!^Oj::}ftrffl«iiDNA^ D-:i>^<^ ^- 
^ fflVVT Aaaar^i I lua ory2ae« g 

fiCffl Ln:I^^Ifemi£U , A. n idul ansc ;^ Jggfe 
Id £gOSEi£ (Bal laa<e, D.i. 4>\ Bioohea. Biophys, 
Res. Cosoun. ^ ^tn^. (1983^1^)^ 284--289K. 
TMbttrn. J.C.^, Ceae, 552 6^, (1983^^), 
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205— 221M:). VcUon. H.H.<J>, Proe . N.ll. Acad 
Sci. U.S.A. , 1^8 <1984^>, 1470—1474 

(Cea«. IP^3 7«, (1 985^^ ). 207-214 

AapergiH«» or»2t8 . » ^ > A + *C « 

ft^^^^l^■na> ^^i±^lyr4( N<^^oapo^a crass* ) jft g ^ 

«^-;i&-I±argB*yi<iap.S3ate^-C**. If^ 
SA^ orzia«,»<iia«iiarjB* r J5 * (i" JJ: ^ , 
arrBjflg^^fA^ orxi*« T » « M T A ^ >. 

ftrgB€:ia«"7-;^-^ U T 3 « -f & C li . Z 



«BaraG2-272988 (©) 

^f^^V^. A. ory^ac ^OarjtBgHttliF .P . Buxtoa 

* CCeoe. 513 7«, (1985^). 207— 214;^ ) . 

j&&=f-&n^{&'A'ri>mi&i:nt^^^ ^ una 

* - ^ - fi AaD6r»iHua orirgaatz ft V i tT » :^ ^ 16 



-■tf, Rhito«ueor wiehe? T ^ ^ 4^ ^ iir y Q 
- -fcf . iiigcr iT^/k 3 T $ 9 - . 4^ Digg'r 

— -tf ^ J: CX fthiaoiiuoor ■lehei y /t— -tf fcio T 

«&^**^><J^To^-.:^^ -«r)fl«|li. TP I , AD 

J: -&<ffi Lv^"ro^-5'-«. A. 
oryzae TAKA - T ^ 9--tfrot-^-T**. 

Proa. Japaa Aead. . i»5 8^. >V-XB 

<i982^). 208-2UB: ) T* a . ra^-^-« 

«S:«^fli-f> D N AU, TAKA- T 5 ^--tfyy 
J: CXTAKA- r 5 5 - -tf ^wOt^T ^OflUaiftiKTFO 5 ' 



A. orrtae *ycenaB]^ 4> jK9 #1 . Baal I trU^ 
L>tpBR322fc:#PA**ir . r9;^5 KpTAXA 17=& 
**L^(|B2 0€-|>gff5/l;^Vi). pTAKA 17 
orzzaS.4»^RI*dtL^ D N A ti:5. 5 Irb Baalll / 
Sau 3AI-Baafl I /Saa 3AI y 9 > h k UT^ 

0 -CWtfr-reZ. 1 kb7 ^ K . Bgl 

<0HA$^i>t:D N ABWS: . 31 l a (^?i^-r . ro 
— TAKA-r S 7--bfr U-B3«|<0Het(l> 
3 K VfCSfefff e if P:tf^ K - 1 T»Tt-^ . 
ri^Rn^m^it^ ^ 9 K/i!^I« 6 3 H 

pTAKA 17]^A, :rn ^-:^^fc:>t L-C±ffi<OiE 
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3^:3^1^;^ J: i (StI l S?fiI<^WW 5r « 

H -H7835i»^ - 1 *r<0 ^ u ^i: ^ Kffi^li. 
pTAKA t7*»^^ifefJEM$fir V>*lU.05kb7 9 
^^ji :^bii^9t^Lt:. ^B^y ^ ^ > h t: mm 

- 1144;&>i^ jit ^i^^ff-K - I 0 «0 K «r « T 



^raea 62-272988 (7) 

CTCCACCC ATTCCCAATA CCACCCCTCA TTAATCATT.A 

CATACCCCTC CCCGTACTAC ACCCACCAGC CCACCCACTT 

CACCCCCTAA AACCCCTTAT ACAATTAACC ACTTAAACAA 

CTTACAATCT ACCCTTAAAA ACCTACTTAA AAATCCATCT 

CCCACTCCCC ATTCCCCTAT CAAAACCACT TTAAATCAAC 

TCATTAAACC TCCCCAACCA CCTATAAATG ATATAACAAT 

ATTAAAGCAT TAATTACACC AATATCAGCC CCCGCACCAA 

ACCCAACTTA AAAACCGAAA GCGCTCTACT AAACAGATTA 

CTTTT6AAAA ACCCACATCA CTATTTAAAC CCCCAATCCT 

TATTAACCCC CGAAATCACG CACATAAACC CATACACGCA 

CATACACCTC TACCTATTAA ATCCCCTTCT ACCCCCCCTC 

CATCTAAATG TTCTCGCTGT GCTGTACAGG GCCATAAAAT 

TACCCACTAC CCCAATCCAT ACAACTACTC ATTTTTATAT 

ACAAGTCACA ATTCATACTC TTTTCATCAT TTTAAATTTT 

TATATGGCCC CTCCTGCCCA ACTCGCTTCC CCGCCCAACT 

CGCTTACCCA TTACCTTAGG GCTCATATTT AC6TCAAAAT 

CGTCAACGCA TCCAACACCA AAGTAGTAAA ACCCCGGAAC 

TCAACAGCAT CCAAGCCCAA GTCCTTCACG GAGAAACCCC 

AGCGTCCACA TCACCAGCGA AGGACCACCT CTAGCCATCG 

GACGCACCAT CCAATTAGAA GCAGCAAAGC GAAACACCCC 



AACAAAAACC TCCGCCCCTC CCCCTTTTCT CCAACCCTCA 
TCACGCGCAC CGATCCAACC AACACCCTCC AGACTGACTA 
CGCCCCGAAA TTTAAACCCA TTAATTTCCA CTCAACCACA 
AATCACACTC CTCCCCCCTA TTCTCCTCCA CAATCCAATT 
TAAACTCTTC TCCGAATCGC TTCCATTCCC CGCCCCTACT 
CGTACAGCTT AAACTATGTC CCTTGTCGAT GCCATCTATC 
ACAACATATA AATACTAGCA ACCCATCCCA TCCTTCGACC 
ATACCAACCC ACAACATCAC ATCAACCTCT CCCTTCTCfC 
AACAATAAAC CCCACAC 

ACATCTCCCC TTATAAATCT CCTACTCTCA TCCTCCACCC 
ATTCCCAATA CCACCCCTCA TTAATCATTA CATACCCCTC 
CGGGTACTAC ACCCACCAGC CCACCCACTT CACCCCCTAA 
AACCCCTTAT ACAATTAACC ACTTAAACAA CTTACAATCT 
ACCCTTAAAA ACCTACTTAA AAATCCATCT CCCACTCCCC 



ATTCCCCTAT CAAAACCACT TTAAATCAAC TCATTAAACC 
TGCCGAACCA CCTATAAATG ATATAACAAT ATTAAAGCAT 
TAATTACACC AATATCAGCC CCCGCACCAA ACCCAACTTA 
AAAACCGAAA GCGCTCTACT AAACAGATTA CTTTTCAAAA 
ACCCACATCA CTATTTAAAC CCCCAATCCT fATTAACCCC 
CGAAATCACG CACATAAACC CATACACGCA CATACACCTC 
TACCTATTAA ATCCCCTTCT ACCCCCCCTC CATCTAAATG 
TTCTCCCTCT CCTCTACACC GCCATAAAAT TACCCACTAC 
CCCAATCCAT ACAACTACTC ATTTTTATAT ACAAGTCACA 
ATTCATAGTG TTTTCATCAT TTTAAATTTT TATATGGCCC 
CTCCTGCCCA ACTCGCTTCC GCGGGCAACT CGCTTACCCA 
TTACCTTAGG GCTCATATTT ACCTCAAAAT CCTCAACCCA 
TCCAACACCA AAGTAGTAAA ACCCCGGAAC TCAACAGCAT 
CCAAGCCCAA GTCCTTCACG GAGAAACCCC AGCGTCCACA 
TCACCAGCGA AGGACCACCT CTAGCCATCG GACGCACCAT 
CCAATTAGAA GCAGCAAAGC GAAACACCCC AACAAAAACC 
TCCGCCCCTC C'CCCTTTTCT CCAACCCTCA TCACCCCCAC 
CGATCCAACC AACACCCTCC AGACTGACTA GGGGCCCAAA 
TTTAAACCCA TTAATTTCCA CTCAACCACA AATCACACTC 
CTCCCCCCTA TTCTCCTCCA CAATCCAATT TAAACTCTTC 
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TCCCAATCCC TTCCATTCCC CCCCCCTACT CCTAGACCTT 
AAACTATCTC CCTTCTCCAT CCCATCTATC ACAACATATA 
AATAC7ACCA ACCCATCCCA TCCTTCCACC ATAGCAACCC 
ACAACATCAC ATCAACCTCT CCCTTCTCTG AACAATAAAC 
CCCACACAAC CCATTT. 

Tfi, pTAKA 17;&»4»t^l.05kb*E^J<O±a:«j« 
2 Hfc: ij It 6 fiia 0 --1.05)/?<3fetT L T t J: v^, 

O ft Jn « X e t ® jB L JL r? IB ja T « a L * 

5. mm^zisz 4^ z^^i-futtziiv --r-^T^ 




^raBa62-272988 (8) 

St ^ * 11 -r i iti w CO r ? ^ « ^ IS ^ f- « -r . 

**^KJiil.»f. r (A Aaperfli I rua a/i' 

TAKAT S . Vs. niger «»ft g - r $ 7 - -fcf . 

1:. nlji^rMKS, a - r 5 9 — -tf V fichgiti torm\s 
ar^rS^— Hf. Bacilluift KC(B 11837 ii^^<n^ 

)V\ ;^aCtt T 5 ^ — -i^ , B. atearotheraoph i tua 

4 ^ <i I tgheniforaiB aubtt n<in3 &^ h fli $ 
*t4b. *5ft«:^^^-^;PEMii. A, or/zaeT AKA - 



•iehei 'J >'t-- ^ "C A> ^ , 

ATCATCCrCCCCTCGTCCTCTCTATTTCTCTACCCCCTTCAG 
HetKelVal AUTrpTrpScrLeuPbcLeuTyrClyLeuCI n 

CTCCCCCCACCTCCTTTCCCT 
ValAlaAlaProAlaLeuAla 

- $• * tr ^ 5^ - ffi a C -C $ . 1 /t: (i 



*^»Ofl« A^ orfzae (C U T ^ S ^ 5: U 
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iOX»W^jSCA^ oryzae <!0 fit W'ai Hfi tt ffl ft 

a^JV^ai^y--^^ AspergMNs <0 Bt 3c ^ T 

S9--fcr. iS<;) II /'f-Hf i/trlilBC^&fll*^ yv^- 
^SEfl^TO^^v-y, Rhi2o«Meor ■lehef T 
Ja ± tX RhizoMucor ■lehei ^> ^ 'J /t— -IfV)** 

IE^cietc:E?«;z0taflt*i 3 t: , c D N a 9 >f r 
^ y - i yt: y A 9 r ^ »J - ^ f^/t: . 
CHAM) 

pZ85 (ATCC No. 20681) 

PCAHG91 Boel^. EHBO JournaK 19 3 « , 
<1984i^). 1581— 1585K. 



GaB362-272988 (9) 

pIC19!l Marsh i?, . Gene, m 3 2 « , (1984 

) , 481---i85K. 
pSal43 Derse h . Gene, m 2 5 % . ( 1983 

^ ) . 109-'U7K . John & 

Feberdy, Enzyae Hicrob. Techno!.. 
p3SR2 J.K. Kel ly« J: CXM.J. Hynes. EflBO 

Jouraak 9R4«(!985^>. 475-- 

4791:. 

p8R322 Boiivtr. F. Gene, 

(1977*), 95-113W. 
pBR327 CoverrubiAs, L. ^« Ceae« I 3 
(1981#). 

pUC9. pUCl3 
^ J: VfpUC19 yieir*i?> . Gene, SB 1 9 ^, 
(ig82lp>, 2S9-268M, J: 
Hessing, Heth. in Enzyi»oIoffy« 
miOm. (1983^-). 20-27^. 

4^ ftjger ATCC lOlS, ATCC 10S82 

A, oryzae ATCC 20423, IFO 4177. ATCC 1011. 



ATCC 9576. ATCC 14488-^11491. 
ATCC lieOlif i: t/ATCC 12892, 
L_ floli HClOOO ( C«9«b«daB. H.J.HXtf 

Cohen. S.N. . J. Hoi . Biol . ^ m 
138^. 179-^207K)CNCIB 11956). 

■iiehei CBS 370;65 

rU7'adf-:ei^>'iS^^tSrf?^cO?f^0c DNA5 

TpBR322<0 Pat I SSfiKcIf a LT ( Chi rgwin . 
BioobefliisLry^ 91 8^. (1979*). 5294ir^J: 

t/True i sen ^ « Kueiete Acids Res. , ^6^, 
(1979*). 3081K), f>KZe^nfc. ptiCB^r Sai l 
TiWIBrL, was «r ^>'-rt?»J ^--tf-Cia/i 

T 4 y xf--tfrattt>t . 5ii«-re»r^;^ 5 Hit 

Ba«H I -EcoR [ rWffll tT . 2 . 7 lib<0 * ^ :7 5 



pR26*»^tfO0.47kb BaaR I - EcoR I 7 ^ S 
fcaaL. pOC9 '5: -7 ^ . pUC9'ii. T a ^ ^ 

vafciF<0N5fe«iu:eindinaa:S-*o, pucis?: 

Baafl I -Ntr I LT . Mar I - Xa« I & 

e-^<6c*5a$'^DpR2eiO0.64kb X-a r -BcI I 
7 5 X h ate LT . r X a HpUClS'^rt* 

ptici3'<i, rn=^ =E ^^ififS^iOC 5|eJSC 
Xba I $((2]£r'^tf . pUC13'<^0.65kb Xna T -Xba I 
pOC9 '<^0:48l<b Hindlll-Xiial 
tiXt/p2B5<n I 1 kb Xba r - Hindi! I V 3 ^ 

htaiSLT, »3jat^$/t^»J:5(cro4* 

2^ vae^fc-d^Or 9;^ 5 Kp285 'proC $:ffe/S^ 

A. orytae TAKA - T S 5 — -faf A »^ ^ CO P - :=> 

t^3&fm>.»»i:raft$-t>*>L-A. oryiae Ifn 
3259^> i!?. Xap|an^(?D^t£ ( Broehea. J. ,3^183 
(1979*), 181— 184IC ) t:: J: T , m R N A 



f 
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*OS?^ c D N A :7 a X e . TfiRNAi^TAKA- 

A A A A 
5'CC TT TC TC TT 3'<K0R-198) 
G C G C 

Proc. Japan Aeacl. ; tH S S ^ U — X B , 

Cubl«r & Eorr»«Dn. Gene, 55 2 5«, (1983i^). 
283-2B9K8e«to:^iStc«i t^s:. cDNA:J^D- 

-Hfor ^ yjBi IB file ww-r^sw A^fftt-r*^ 
^ u^. 

ory^fta Urn 325 ^ <0 » €: « L T . Bo»( 



^^iPiflOa 62-272988 (10) 

1 OkbOMK75^^ > h Ba»H I rfff -A: Lf. 
»U L3tpBR322ijl«L^ (He. Englaod 

H7-D-.:/H0R-ie8(±jE)r;^^ v-=i>^^Lx. 

7flB;&^TAKA-r 5 5 - -bf i: B8 ^ -ffc D N A ^ 
D C t SrAtfJU/^. -OO^^ o->'tTn RN API 

t/trpTAKA 17^1987^2 ^23B(Z0eiiiflehe 
SaBBlonff .von Hikroertan isb€o(OSM) . 
Cr i«sebacbfltrB88« 8. D-3400, Go«itiaBen *C ?P 
KSft. «IE»-9DS« 40125-^4. . D S M 



Rhi'zojiueor aiehei cDNA ^^tT^t;— 
§L 

gag Rhtzonueor w t cbe i ( ^ ^ Ig ft IK ip ^ ft^ 
*3 J: t/^^K^WMflfltCCHr^rtt, Shipper. H.A, 
A., On tbe genera Rbi2o»tteQr and' Parasi tel la . 
Studies IB nycoloer^ Insti'Ute of the Rbfal 
Ketherlaads Acade«/ of Science and Letters^ 
Sff 1 7^<1978^F). 53-71ir«r*!!gS/i>ti\ ) « 

TV^&KT'Ot'^ — ^( RhizbiiucQr aiehei 7* P 

L. eoli CiSV^Tw^O^y^t^iOc DNAffljUi. 
^D-;^$:ffiS>:ry>tc. ^ R N A $- Boe I (ehbO 
J. • 153«. 1097-1102]H'. 1984^)iJ^t;f 
Chirgttiiii^ <Bioche«i8try(Wa8h.) , i & ^ , 
5294-5299, I979i^ ) fc: Jt o T * ^ 

CA)^#RNA$-. Avfv t Leder C PMAS, tfSA. IS 



fL^;1" y (d T ) - -fe A'Q — X J: TWSl :7 d v h 
Cohleri: Hpf f«an(Cen«. JH 2 5 « . 283-^269M. 

i983ii^) ifini^Ltzirm{zistr>x -mtat Ltz. 

mtaS-, Roycboudbury ^ (tfueleic Aeids Res, 
»3«, 101— lOejT. 1978^ ) tc J: ->T«!^S ft 
Jt^-^CJro-C. d CT P ti XX/^m7':t^ Jt 

r 7 5 KpBR327i- Pet I -CjUB^fc U T . if G T 
P aitt LA: . ^^J tfidC ) irmta LTtdscD N 
Af-, Peacock/?* A«iett UK::«r& ( Biochi.. 
Biophys. AeU^ »e55d|» , 243— 250^:. 1981^^? ) 
IZX ->X Z^:tU zfid G)^maLf:i^^ 
"^^-'J LX . eoJ_i_ HC1000cOh3dR-,M*S» 
(Casadabaa^: CohcD^ J. Mo I . Oiol. , £^^138 
179-207W, 1980#3 5r^«K/ftLTiei«x 

RMP^|gyi:^.DNA tfflmc^H^ , 

1 6 fflo^r :P r V- ■ 1/ r ;t ^ >- y 
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5t ^ 

K AAA 
d(CC TCCCA AA TA TA) 
C C G C 
<0fi^1ijrA-3r . — -:3*^Tyr-Tyr-Ph€-Trp- 

A fc:ia«WCA^ *»«<B«ehi: FoltaaBo, Netb-Mk 
Dairy J- . 353 5*, I981i|^ ) Jr 

Applied Bio5y3te«fl. I nc . » D M A JS S S ± 

-> T 81 81 L ^ • fthi2o»uoor ■ i ehe i c D N A ^ ^ 

*>3b<ieaL)t*at: J: t U -i^X ur • lasfeL 

y::(K«el€i« Acida Res. . SB 7 4» . 2115--2135H. 
1979^). 7 ^ yU^- t , Boel A* (EHBO J. , »3 
ft. lOBT-'llOJK. 1984^ ) J: r>r aatt$iX2t 



^^MSa 62-272388 (iD 

^y^--^^ntt. a — r Ur(Hipiprep)7'9>?. 
^HDNAIi. ffm6«I>S:»i£ ( Birnboi*^ Doly.. 
Nueleto Aoids Res, , ^7%. 1513^l523;ff, 
1979% ) J: o-C^r5ttt-& :Jnr:^;&*^^|gL, 
c D N A >f KO D N A|E^«rM«ifaa t 

GMbert^:^2£ ( Methods Eoayaol. . S9 6 5 « , 
499—580^, 1980* ) J: ->r fllALJt . 
pRMPlOiew. TnRNA05' * SK^feiSg O 4- 

pRHPlOieClR M P mRNA ^ :^ ^Ct 3 ' 5fS 59 (3 
«iC-r i-f Vif— h «r1^i ^in->)t<OT'. cDN 
A^-rr^U-S: ^ a-:^pRNP10l8/j» P - 

'J -r. y^-r & w t <c J: -^r . ^ o - y 
PRMP2931S' L.?t^ Z<r>^ n--y\i3 ' ^tn^ 



oRHP2931«»L < 5r-y<- 9 -y 7* U r is 9 . 2« 
Or^D-VWtt^U/^EWJi, R. aiehei rvr 
ORMP cDNA <OE?J«:-^i^. U16«C0^ 
^ H<0^r a, c D N A D-:=. ^-^ffi^S^* 

^>^jat^'6G : C-f -< yK0lSI(2EW L«r, it A L 
^DN Aai?!ll&184 a*lJ:trb0C RMPa^c^ 

frTTtLrvi*. ^mit. 7c<?>R M p<o«iafciJv^ 

ft»t, r s viBnifl^jaRM pfcrtitt-feSB-^^JJiafi 
**i?>»'9*<titr <:i<r)cDNAiE?«**^. 

•^i5^'^iU^7-^^ — -fe'3J0X«»{ft ( von Beijne. 
Eur. J. Biochea. , 115 133« , 17— 21 , 1983^^) 
(i. Al»(-48)fc Jtr/ArB<-47)<;)|SI*C^^> ^ 



^, rtJaRM P WCIu- 1 J3 J:t/Ala(* I )<0(fflT<?3 
e»^yyt:;'^»ttRI5l«CJ:-5T^J«-r&. RM 
P<?) c DNA-CMJtLrcr ^ y KRJ^JJi, UfpTW 
*^*iJt:«5^ft9r 5 ^KIE^ ( Beehi: follaann, 
Hetb-Kilk Dairy J. , ^3 5^. 275'>-280K, 

RMP cDNA $• Wur55tCfliaf^3f 
■r J: 3 C LT ^a-^'pRHPZBSlUfe 

t^t:P!S$#t2t:T A A»jh3 K y LT 3 ' <0 
Ban I a^ItZBindlllU >';^-f:«ALr^ • "T^Ori? 
^2^. 2 5 /iB PRHP2931S' Ps t I fm-fk L T R M P 

y ^ y -n^ii xxf^ xja7tij\^j.iihih^zx oTfitW 
NiCI^j Jrr^xtJ' y-;^rxtS»^-ti-?tr . RMP 
^3' 4^^ t fll^-ft^S ^ CO:? ^ y h JrBan I 
TJBfliL, Ba. I H^mm^iiLJ^mi: 4 {18(50 
d N T P i: L- col I D N A.1f U ^ ^--e^Klcnoa 
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X t P Ditt^UATttJfS Lr . DNAir 

lt«L/j D N A jfiffl JtcOBifldiri M«Tm^t 
T , 380bp:7 ^^fjt y hi )VT ^ 

, HfndlH T^PT/k UT T>^;& 'J tt:n>^ :7 r ^- 

i: rxrD-xy;u«$^il:f6^{C J: -:>TH^L^. 

>:/hlir5>'ltt 297— ZaST- BBlIiaC][3&»4><0 
RMP cDNA<03' SfeJS^^-frA. TAAffxt 
3 H>'4>«:aor , »A$n>tlMndni 'iV;*^- 



?5BaB3 62-272988 (12) 

RMP cDNA <7)5' ffl^a, i%rxra- 
;^y;mi5^iici6ifcic^ r 997bp Hindin/Bgi [i 

t UT P R M P ^> U /s! . Hifidlfl fflfflJi^ 

^(ttaCiJl^'CRMP-ONA^^tcKS^^TV^ 
997bp5' 7 > h S-ffi.dlll Tffl-fkL 

ri;;^7T^--e«lS L;::pIC19ft4'T 210bp 3 ' 

P RMPiiWWitajf^Wfc: Jk -^TH^tn:. 

p R M P <7)||||fi i& 5 iat=i^-r . pRMPiiRM 

P r umaftiij J: tjrr o -b V h to 5 ' ^^eos 

attRM P ± ^ t:!Sgff Lj^Al,p ^.ff,•- 

■tfT-n^ - ^ - .£^if^^;U*jJtDf^ — 5 4.-:J^- 



^-pCAHC9i r^n- 

Ltz. pCAKG9l <r)l9l^(iBoel ( ENOO Journtl, 

3^3^. 1984^. 158W1585^ ) fc: J: o T «r«f $ 

PCAHC91 «r S^W tiXr/ Psi | WIHx K 

xy^^jLr 69abp7 ^ r j)< V h t3^j* ^ co 

mRNA^OUObp 3' *aR»^ * l|! ^^fc-f * « 
«5r*tf. ^<03' 7 y MiT4 - D N A 

^--b'rjajsur , xbe [ u y -<;o«sj!id 

-■tfiBfs^iO 3 ' *a^rXba I r«»ft L^cpUC13 



pAHC/Ter«<Offlj««. »| 7 a Hte^-T- 

A. ni?«r-r/t-;7 T S 9--tf3rf»^tf0 3 ' 5^39(1, 
pAHC/Ter«*» 700bp Xbsl 75i?^;<>hfcL 

t:«tSL35:. c<oaiSa-^%^ , L., coll 

Hindltr m^\ZM^ h 9 - ^ ^^-^ ^y ^ ^ y . 

ri3|SL?tr. prCAHC/Tep»cO«J«i , SffVaa^C 
^-f. pICAMC/TepiiT^* ^\ 5^ — -tf ^ — 

/ro-.;^y/n««>ltS}i£ic J: or 750bp Hindtn 

pCAHC91A»A>, r $ ^ — ^7*C7 - 

-7-D-fe:?^^ y h^i J:tf3. 5kb Clal /Bsalllf7 
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— li^ Applied Biosystens Inc. SBDNA-^AS 

RVSKQSESKD 

CGCCTAAGTAAGCACACCCAGACCAAGCATA 

ATTCATTCGTCTCCCTCTCCTTCCTATTCCA 

p873(iH!iidf II ^^a-riy^AC^^-^-Ci^O. C 




»rafla62-27298a (13) 

pGTa^-Hind!!! TffiffllLT. T U ;^ ;^ :7 r 
Jtl. 2 kbnindllJ taiSLfc. 

y H ^ U'r--tffflft«::i: T *« $ « ta fl: 



■fcrafiK^inrttA. orync A*/^<OTAKA- r 5 5- 

^ <5r) r a ^ - :^ - Ott »T *J v» r « 

oxS*c J: orrurnRMPiO i^^-^yp^y--?- 

pRHP1016^. c D N AiCiSV^r r S y RStSSer 

& Dd« I , c D N A tia r 5 y HftSHLys 
(-36)tJ J:iXLeu(-35) BtBTWBf-r 

&fl«»drn -cfflft tfc. »H-r* 8 9bp ode i / 

Hindi 1 1 7 7 r/p* > h 8 %4r g r /ur 5 H 

^^^EJ'iS'^r-r&^iRo N A 7 9 V b« . rr 

2fl8<?57r'Jr/^j7U5f-^Hi: LT -g- Jfe L- n: • 
H L F S 

CATCCACCATCCTCTTCTC ^ V ir697/698 

GTGGTACCACAAGGAACT 



A T P *5 J: If T 4 jr ;7 U ;t K ^ - -tf 

-CBtafl I /Hiiidlll -ClK-mU/:: pOC13^^^ 
Tp«HP1016)&»6 WHLfc 8 9 bp Ddel/Hrndlll 

WT, coil MJa^-^WI&W lEW^i^i^Jft^ 

PJILA:. *"*«SiEW>i:r^A5 K pRHP5 Banll J 

RMPi^^^'^-A''<.rf*H*J<tlXRMP7-D^^;< 
>'b<^ffl**3&-ranObp BinrH I /IlifidUI 77 
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itL. Hindril r^^m'^Lfcttr 5;?^ 5 Kp888 
«Sl»JfJ 7 X y J: 6f o o;};/>i. 

K±Tia(Hf»3P5fflfl:fc: J: -> r tJt. 
ill«r«tt«cJi. pRHPAMCTer. r^orj. 
pftHPAHGTera Offll* I& SIS Hfc^-T . 

AapergiHga m'ger ^;!^ 3 T $ ^ — -tf T O ^ 



^^flSfla 62-272988 (14) 
t "C L >tr . 2 5 ^ ff ^ PCAMC9] $• Eeoft I Ji 
tXBs»«IIMIRx>' H J? U r-Hf rit^^t L/C . ^ 
^0 — afflftOtt, Z70bpDNA 7^^>>ht 

C<?D7 > h«i, 7-n^-:J^-.« 

UJU^^ctt. 7 ^ >- h 7 X y -^^^^ J: r/^ a 
J: r WK U/! . JJCV^T. 270bp<O*l» 7 7 ^ 

tCiik. DN A$rDN A#'?;;?<^--tf I 0±^:^7 
5 y h (ICfeiio»)*J J: tX4 a^dNTPIETT 
«^LT. D N A Ji*^ T' 9 >' h X K ^' $ « 



±-CD N A 79^^ Xh^-^dL^m, 175bp 
7 r ^--fcf«a L/cprCl9R<^ i^-CiSttUr , 

5 K$r5-7-urT7x$ K_tr«io»«mftr 

6ri:t:J:->T35gL/;!. « ^ r 5 x 5 

/war s 7--tfae^co 5 ' 5feaK««?&rD* 
-^-««o3' «»<^llrioobpt ^tfc:*tio.i6bp 

7527'>>'h?&ifefflU/t:. w<??75jr^:^h$-^ 

7xy-"/Wiij:t;^^D D Jftjfjij J: tXx ^ y 



2 Sue <0pCAMC91 t Bs^HI I Tfflf-ft: L 3t 

h5feia?'4flBtSTcOrfNTPfcJ:cXDNA.ifirp< 
9 --tf «OKlenop7 5 >- h T'SI>L- L>t:tt. 1.4 

kbD NA75^^> V h ^ 1 %r;yo-xyH^±-c 

*liL;t» C O 7 ^iT^ y h ttr^07*a^- 

-X ^A-i-CSe LT . K 2kb Nd6 1 Wsi ] 7 9 

Ait±RRj6V NJel »{4lC7 9>'hXVK^4k 
a, -^^Nru I -BglltT'jB-ffcLifepIClBR'^j;^ ^ 
-fPV CO pBiOi. li)^ C:>(O0AS)ch Hsl I ~B8irr79 
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}ft«c. pD408,3t Hindi n :h X If Bg \ U T m (t L X . 

^;u3r^^--br(AMG)ra^-:^-i' i%r 
Jt. C CO r 5 9 --tf r a ^ - 7 5 

V h nindin-E«o8 i Till fli l^pUCIS'^ 

^ ^ - 4i <OpRNPANGTer««> h^Z.O BtaH I - EeoR I 
C0^|&£:«^i-S . p408.3<7:>l»tft SrSt 9 aCak:^ 




WMHa 62-272988 (IB) 

Agpgrgi 1 I tta oryiae TAKA- 7" H ^ — -tf7"aq& — 

AgpergfMag oryzae TAKA-T 5 ^ — ^^ J J^j& 
e^5r*tfr^-:^ 5 HpTAKA 17(iet*W2^*S8 

*»TAKA-r 5 9--ifor 5 ^K«B2 6 

fc:^tjc-r^i{aiffic*jv^TryADNA7:'<^ii*ifSSiE 

Sail ffl-rt^tt. d <7>1300bpr D - tf 

rWat, D N A 7 i y -yutt J: t/^ a o .-^/^ 
A » as ^ Jt t;f X ^ y -/v^aaB fc: J: o r WK L . 
acv^r. D N A S:x^ V jr ^ ur--tf in 
*(C»JlfL"C. Henikoff ,S. < Gene. »l 2 8 ^ , 
351 — 1984ip ) 0^i6tCfi&-> TX ^ V 



^iltfO D N A5f5ttltCiii V^TW l30bp^O55:3)^S:t*>::. 

«lo s«i I »r(a:):»« i30bpo^ii^«i . 

v/r-5:5>A-r* M^Sr^ C:.^ . X y :7 U T 
-•^[11 -CilSIi Lt^ D N A IE- . Renikoff .S.<Gene. 
»2 8«, 351-359H. 1984* ) tf> fc: fig -> T 

s 1 ^ ur--eji I T'7«^u. 7xy-/^^j: 

fc* S 1 jr ^ UT-^-Cftgi Lf^ D N A*«»L 
TiltS^flB^T*^ > bxyKS-S^^tli. 
Henikof f .S.{Ccne, m 2 8 « . 351 — 359^. 1984 
if ) CO^r^Cfaio T , 4<a<OrfNTPteTt D N 
A;tf»J-?<^--fe: 1 tfOKIenow7^i?^>Vh^ffiV^T 
ff-J>t:. D N A ^EeoR [ -CrflfkLr , 1300bp 

Sill y ^ y ^ y hx^mm Lx . 2it<r>77^^ 



V h S-^SlJSaj Lr , EeoR I /Sua I "Cm-rfc; UiC: 
5 urr 5 X 5 K D N A i-^tt 

^a«<o«a^iEM$ -ti-, A T G - > :^ 3 

H Vfc*J»t2i Ak:«UT 9bp$:^3fe L;^^ 5 ' S: ^ 

r4S!a»(p9)^3a«L-c, siicflt/aL^. p9 

$:EcoR I ^ J: tXnindrri r/H-fbLT. 77^P<> 
h J"-^ Ofl45bp TAKA- ^-'tfro^-^'-^ 
rxro-x r;U«S^i*iai£. 7 x y -y^fc J: 

r*«LJtr. pTAKA 17Sr StI t *3 J: C/EeoR I x m 
^LX . TAKA- r a ^--ifrcj^:- :^-±flafil!« 

i^tr 5iobp7 V V h , r;cra-xy;^1s 
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R-O S«l I J: t^Hin<Jinp T;M<1: L I C19R^ 

^ i: i:: J: -^T 3^ L/:: . ^ 

pZlS'Cli. AapergilUs or y2fte; >* ^ ^ TAKA - T S 

pRHPAHCTer- 3^* ^ , T I- O R M P W« «R 9 
(ANCTer. ) ^ . B.ttH I fi J: iXEcoR I T^Sfl: U^if^ 

J: »g Lfe, A. oryaae <^ <0 




»BflBa 62-272988 (18) 

khy y y y h t LX samLtz . Zcoy^yj<y 

^ ^-CiJV^TpRHPAHCTer.A^/ijCO 2 kb Basil I / 

Lf^. p777<0«Jft Srm 1 IStr^^-r. 

Aspergiliua oryaae TAKA-T 5 ^—-^7*0^ — 
t^»$^iJ:9 CRIf »ix;^ A3Pergillua |ft ^ 



E. eoli fe:i^tt& U — 4f c D N A ^ P — :^cr) 

ftucor ■iebci »J y^— -tf ( Noskow < tt .C . J . <o ^ J. 
Agric, Food Cbfi«., 9 2 5 *. 1977^, 1148— 

a;fTli, R M L 5 PS^S- Rhigoaacor slehei 

^9t:t^^Lfc Rhizoiiucor aichei ft aiai 

Si JlttiS , m9ViFiAUiJ: ->XW^mLtz. ^CV^ 
< - ( H I O^znLX . H I C - « 82 ^ V /'^ 



Aral I lari a w^l lea TDT^'T-HfSrmv^r^V/f 

This. L.4». (FEBS Lett. 1987^, ^»l4>)fc:J: 
oT«6*h.rc<0i: In) t:ftr^-C Caa Phase 
Sequencer (App I ied Biosysteas Model A70h)Xff 

RM L , Crt-r aitJPS- 1:40 

: t t/i: w ^rlfe^^^THoody *o ( FEBS 

Lett., apl72«; 1984^, HZ—HSK ) (C J: o T 
JB^ $*l.7t:0 t H IS Arai I laria ael lea T a r- T 
--eSrMv^Tfff^L;^. » ^ /x 7 ^ h $• 

HPLCtCj: or^KUr . UV«l«^: 280n-fcJ:tX 
214n»riBI3R Lfc. :t U jr ^ u ?r K 7" o - 7' 
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?$S3raG2-27298a (17) 



5 10 

Set 'I le-Asp-CJy-CIy- lle-Arg-Ala-AU-ThrSer- 
lS 20 
CIn-CIu- 1 1 c-Asn-C I u-Lea-Thr-Tyr-Tyr-Thr-X- 
25 

Leu-(S€r)-(Ala)-. 

y h — Oli . EMArg-Tbr-V»l-l le-Pro-Cly- 
Alt-Thr-Try-Aflp-X-lle-Jlis $r ^ L . Z.<ny3^ 

Rhizoiaueor vUh^i <c> <0 T ^ 5 ^ >- M T o 

3 A»^<?:)±ie±«io c d n a ^ -r r 

Lfc. ?|- ;P ^ H^oa^^e . Applied 

Biosysteas Ine. S O N A » S ift L . 

Mat 

5 **TCCCAMCTHCCMCC 3' 430/431 
C 

k^ThWi^m\±. r 5 y KCly-AJ*-Thr-Trp- 



Aap^^ua-^Yk-r^fflWC^iV^rRML torn a (C 
RM L ^ yy^^^o^ ^ r^-XV- ^ 

Rh izonaeor » i e h g t c DNA^-^ ij— 

«t3t:firffii:(3iaifcur32p-4r'^--e'L^^y/< 

fev»T»A^n/::cDNA«'ig^JLTRML^$|| 

*5 J:tKp353.ia I!; I. 2 kb<0>f >'-»f - h ^fl^ L 
^nii,<02«Sl<;>«l««cj5-^f^iJ,n5 D N A 

At--/ n^C^r«il/TV^« . CO«ifiT<i, 



;fll (584 ) 

5' CGAGAGGGGATGAGCGCTGC 3' 584 

Pro-Pro-Leu-I le-Pro-Scr-Arff 
^V'f^^-rt^i^^zni'ririMl. mRNA ttffl 
ffl 6^ r * S • :t U :r 584 T 4 4r y .U ;t f- K 
^ J:lf3ZP - r- ATP^Mv>TK^Ut 

vS ft ^ -c =^ ^ - iii L /L- « , ^ tt $ ii ^ :^ 

(Boel. E.<^>. PNAS, USA, 3(580^. 2886—2869 
M . 1983^ ) C J; o t . Rhi2o<mcor wigtiet 
mRNATOAMV»J/< — h "7 > X ^ ^} T 9 

J52«y;l/J:T1E5^«cfft Ur , 2 (IS c D N A ife jS 
^^4>0 2 c D N A . 



t t , D N AEWo^^*^coft:i^fl<j^ 

jjf ffiic J: o "CEasi U>t:. iai*OcDNAar5-f 

^Sr^L^::. 2ia^or7>f T-WiS c D N A^fefiS 
U >'<--brTn R N ACT) 5 ' C C A 

P'-affl>**ssi 2iat^iT^L/wm — ^Air^^'U'^ 

r--JRM-CA$. 2 <S^0 :^-ft t J^cp353.7« 

^«;&»^<?)E^Ji:«r^r & t c jt 0 , rmlijt 
DN AEf4i3i:i/RMLa^ffi«c<oj^tfef 5 r 5 y 

IttE^^JJrmi 2.iac^<-f. 35 1 2ia-C*i, /k^lR 
<i c D N A-^fil^ J=3 J: t^cDNA7-f7'9';--:^^^ 
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W l£ ft U )^ ^ O R M L fc: *j «k to *0 « 3S 3& » « 
^^rf+lt^. RMLS-BBt&Met 3K>'/)-ii,WitXr 

ttv'^^^^/U'^rf- K**4>«^> • von HcijneCEur. 
J. Bio€he«.. 35n3«. 1983^ )<^^ 

«ttRML<0N5fe3ar $ yBrEW^»<i« 

ttR M LWfJ^NplCJa^ Lr Ser-I le-Asp-Cly- 
GIv-Ile-Ara €- R 56 U >t: <0 T , RMLIJffldf^or 



l$BaflflG2-272988 (18) 
frcEiH? n 5. RML mRNAcOB' ^mX'U • 

fji. 7 AT«atr*»4.aiRaffljfi;«>f^ajsii 

P353.16 *FnuDHT-«r^LT . 



<RML c D N AI503 ' 5lCiai ) **ttLfc* C:<0 

RML cDNA<7)3' JifCija^riJCV^r Sab I f 

Ja^ir iE^ coil «H«Sr JB«tem U , 

^ ITiiS ^ «a » ii^p435 . 2 £^ Btn t Ilii J: CXHt adl Iirm 
fl: L , O.BSVhy y ^ j( y h i: T xyjU^^ 

7 X J: t^^ naTtsA-ATttiai L . x 

^ y-;Prffc«Li::, rml cDNa <077^ 

RML cDNA <0 5 ' 5l^5a«r, ^ ^Ic :t 'J ::r 
la^raPALTt:, ^fi£7^r-;<vr>(R^fL5' ><0 



D N A|E«5r» 1 4a«=:^'#'. 3ir A L ^ (« » (2 

<0 » ^ a (2 ?r T « Jb S « S / ?K ^ « ;c J: r 5iv 
■r, «K-fi79^>xh(RML5' >$r2%r 

>yn-Ayyp±tr isobp^ ^ jr-?c h ^ ltwk 
L, «5^«asL, 7x y-;P*>i:tXCHCI, vmib 
L. 5Sft:34ttR«Srff ai7J=x^y-/urtt:«L 

paSS.y^- fian I HJit/ B»nf LT: . 387bp 

Jt o T»«L?t . 

A-cttm L/t:f*. x^^ y -yuatas^- Lr , <^i:v^t 

'd'JfiRML5' 7 ^^Jrf J: y^B4«II I / 

Hindlll-CTH* L^ paClS'^^ :^'-(C^»r^Tp435.2 
*»/!><O0.69l[b Banll/BIndni 7 7 >- h il 
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KffflBa 62-272988 (19) 



pB544 *>^>TUTDRM L cDNA &r;5rn — 
;^y/^«$?i*i»atCJ: ->T, 1.2kb BaiiH I 75 

y Aapergillua niger T ^ 5 — -tfa©-?^;^ 

T<?)J: :3 (cLrW5?L/c. p719 ( SSSifiW 7 1^03 ) 
^ Sol I *5 J: t^fBi.If I -CtKA tfc. ^OL-Thi. 1 
lib TAKA-T5 9--tfTn^-^-75^j»«>'h6 

ptCAHC/Ter«(5^|fe«4#SK)li, Ba-fl I ^ J: 

J: ^ o n;f;;p^«lif3^0f*. ^ ft ^ co 2 7 
EcoRI TmitVfz pUC19^:^:^-U:attlLfc. 31 



ttz. --:)«0*»*»^ iE«^r«»i«cp7755Ba.fl I r 
pB544 **^cOl.2kbB*»KI RMLru-ra 

Lr. L- tali *t:»««»L^. rot-:^- 
^ - 5 - fc OiariEa«:fit!fffc:»At5ix 

^trRMLr^rOcD N ASrWt•5^alAip787$- 
L:. coLi 3e«iE«*j^^«ja5 L^c 5 u-rr 7 
.X $ K±TMIBWi*t: J: ^mfkJ^ J: -yXls^^Ltz 
p787r9 A 5 H D N A t::*;a««c«ftS-^r , r 

izj: -jXnnLtz. p787^flr«Sr» 1 3 bHtCTF 

Aspergj I tug ory2ie<;> ?^ C ^ >H (— ffi 6^ jgl ?^ ) 
IOObIOYPD C9&«ratn4>. Methods in Yeist 
Cea«ti«8^ Cold Spring iUrbor Laboratory. 
1981^>(CA. oryzae. IFO 4177^ 7^ ^ trg3S£ 



t (CX ^Xm^i^fSSLLT . 0.6M^OH«S0, 200 
• Wmf^Lfc. Bf** 1 5«I<^1. 2 MOHgSO, . 

1 Qm M<ONaB,P0< , pB» 5^8 CtflfS $ ^/t: « S 
«?a[S-*T?frait • Hor«7« 234. ^'«-yf-1887e 

l20.i-d^tr««a 1 •i€'^iDX.^r . 5*a, lal<0 

1 2»g/«IB S A<^i««a, H 2 5fi ) ^ HO i X , 
«^3i»C«lff L^*«^>1- 5--2. 5 WW 3 7 XJT-^ 

izti^^x^^i^Wkmnf^fj^mmsnh X ^ «c«r& 

lOOm M h y >^ " flCI . pH = 7. 0 ^ L Tt: . 

STC < 1,2 M<^y;Utr h— /l-, 10 Til MO hi? 
J^-KCL pH=7.5, lOm MOCaCI, ) SrffiCS^W 



^MLt:. flXj^fTfr^l^ '^f h «r 3 S T C CPi: 
ttCC. lS[nifiri4cl&0.2-^lnJOSTC{C?i;ffiSL 

'SrDNAtrlbjul V) S T C fcaiB L t O t S 
-d^L^:. argBflc;^^<:OJS(iB«Mr&pSal43 DNA 
(A. niduians ■ r gBSflfS ^ 5: ffl r 5 ^ K) 

iJj:^/argB^ «£*^^OlBr»«»«'p3SR2 ( A^ 
nidttlam argS aS^tffl»-ri>r9X$ H ) 

0.2m\<r>6 0 %P£C4000<BDIfZ9578 ) , 1 0 ra M (7) 
CaCI, ^i: IX 1.0 m M CD h U -HCI . pll = 7.5 
^mtX. it^SKfi^t (2121). fif^(C0.85«l 

^mi&x2 5 ^>faiscaL , zsoog x i 5 ^hfniS'C^ 

^KU. '<U xb$:lflK2»ltf0l.2MyyUt'h- 

mt fctrzmt^^ <7y summit ^^miii J: t/'si^m 
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?5raB3 62-272988 (20) 



Aii^f&(^yU—b (Cove^ Bioehea. Biophys. 
Acta, 3pm3^, 1968^. 5 1 — 50^ ) fc: ffi if fc. 
p3Sll2-C^5rtelft L ^c*rgD*«|cj6> ^(OBUBfti^^ . 
l.OMJl^^n-^, finish Lr I 0 

inMor-fe^^H, *5 J: -/ ^ KiftS 
^rWfl']-r^2 OTaM^OCsCI$"d^t/aiJ''*Ba^OrU- 
h<Cove. Biochcii. B^ophya. Aet4. 2nil3i|ft^ 
1966^^, ) ca^S L/s: . 3 7 t: T 4 7 

TfLfz. 

as. 

pTAKA X75r, 5lf40! 9 CICIR L J: 3 KA^ 

nidulans A* i5> <^ •■dSja (£ ^ «■ * O pSSfiZT?- « 



A. oryitfl IFO 41774» 

^ft<OpTAKA l7j5J J: tXp3SRE T A -> r ix -Pix 
Sub S-ffl a-^Jftj t ^ y ^ a i/' 3 ^ L ;t 

« 9 H<?5««l!Kjft*^ . 2 laWlK^JttL/::. YP 
D (Shcr.an <5> . 1981 * ) ± r 3 S BlJiE « $ "tt » 

RLX^ 2 U -/ h ;^KielerK»^atfi-C4 

^<?5*f^T-Ctt, IFO 4177<i|^ 1 ,/| t , )^ 
«««l«c(i»«?gtti: LTM^L;^ci: i ^ 1 2 

LTM^U>L- CC«r«al Chcuistry. 



UHerek A«yJu» solubileerg B.ST'ftO. H^tfit 

A. ory2ie fc: it & RMPCO^IB 

. ^W^9 frrl2«<OffiJli£fZ J: o-Cp3SR2 fc 

J: 3 «CllJKm31L>::. 
;KW<£WMsSr y P D «t^r3 araiftj^^ii:, i:?n 

A €: S D S - P A G £ COfi^tCKolern blottingti 
J:tf E L I S ASrffoT^^hrrL/::. f^llTHXlF 

C7 -r - -t: U , aiehei "C^fiJtL r^^ra^^^ 
p778<0 2 l!I33l<0?Bfr«5m^*J Jtt/p777<0 3 aSI<!0 



±3eTAKA-r^9--tf»««ffai«c 

<^^inEM^{J:, KoDitz^ ( KaBlt2. H., Jour. 
Gen. Physiol., ^ff 1 8^161 . 1935i^. 459— 488:Er) 

\zxh^iUpmm^^tLxmiSLi.fztz^. 

0.2g/IiJ J:t^0.4 g/I^RM P i-ife t , p7770 
3aaojgi5ie«|{*:(±j»0.55/l, 2.4g/i^J: 
t/3. 3g/l«0 RM P t,, R M P<7)«S^ 

Mjg4^<A Rhy2owucor wichei S ft t /I^ U T A ^ 

SD$-PAGE^i:tXSDA-PAGEcOf*C 
Hestern-blotling^iJ ± tX E L I S A ^ 1^ tl t Z 

RMP^I»»tt^o-?h^77^— fei rx^-is 
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h (TE8S Lett, 1987^^, €pei4')t::J:oT««^$ 

Ali-ABp-Clf-Ser-Val-Aap-Thr-Pro-Cly-Tyr-tfO N 
-*aiEW**L, t ^-*liCly-S€r-Val-Asp- 
Thr-Pro-Clr-Trr-Tyr-Aap-<7> N - pf5 ffl EM «r W L 
ft. N - *lfiT<7)****i — *DX L , Hucor 
■ iehie*>^ <0 7C<OR M P ICO V^T SSIIS ilT \^ h 
(Paqttet. 0.^^ Nath. Milk Dairy J., ^3 5«. 
1981^. 358--380K ) • ffllfti RM P<03F1& — «B 
Xtt?c^RMPco^i^-ApXtA»^ttiaSr*L. 
A, oryzac C J: /V(XjE mi^-Ciam 

RMP «r*iX-r^ w 4 i i: . 

A. orvzae 12 :H ft & r O ^ 5^ jg tt 
-<0««TTA, PrK»«e TAKA- T 5 9 -Hf JKg^ 



1?B»183 6 2 -2 7 2 9 8 8 (21) 

i^>'jt/S^5:^tf • C:^««(i5ltw, A. 
fligcr^/HJT 5 7-^=3le^fc E. col i4XK(t:3^' 

p285' proCC^^Jttfi^ 1 ^ia)A*^<^JK;43fl bp 

AATTCCACCTCCCCCGCCCGAGATCACCAG 

CCTCCACCCCCCCCCCTCTACTCCTCCTAC 

pucisr 9 ;^ $ K * » A L r . r 5 x $ k 

pToC50a4:ife« . 

pToCSOa^EeoR I -Saetl -e47DrL, pUC19$^^ 

tT:^^^^^ ^ j< y h t yi=i ym^^ cr 

^^P<y>lfc pTAKA17*»^<^0. 6 kb Eeoft ( - 
Ban I y y^jt y h H X CO Ot, st 0 rT "7 - 

CCACCTCCTTTGCC 

GACGAAAC (KFM 280/Z81) 

J&9<EM<0flt. A. orrzae TAKA- r ^ ^ — H:f2 



^ ( 7* T A K A ) *» ^> <o ; 1/ ii! 3fl (C H * L JL o 

J«$rm 1 5 a 0«C^^. 

I*jJ:t/4{D<0dNTP<0::*:S^'S:77i/;<>'h 
(KIcno«}rj35Jl L . Xm^l vmM Lt: . T a ^ ^ 
i^ymB^(^3 ' 3*CJg^^tf 750bp7 7:?^P< >- h 

Bindiii $- » A-r 4 fcs^c: . pUC9i& x«« I xin 
T WW Lt, ±^^7^rj(yb^ra^^i^y 

pTAKA 17;5>'4><05. 6 kb EcoR I -Cla [ 7 ^^-X 
Cl4j -flin<flll7 7;?^p^ it/A. 

attf'^trpICANC/Terii(||jrfcW4 1^m)/^h<0 
0.7kb EgoR I -Hindirit aiS Lj^. ^lH^&T 



pToC52tIliiidIlI -C4WBfU. EcoR f TW^BflC 
WEDfL. 6.4 kb7 > h • C:ix* 

pToCSU^/biOO. 9 kb EcoR I - \ y ^ y b 

ff^Sr^OpaC9'PC3&«^<O0.7kb X.a [ -Hindlfl 

y ^ y h tmi^Ltz . ^jict-sr^x^Kii 

pToC58t B?<fn. 3R 1 5 blSC^^. 

A. orvzae fe tt & r P # ^ y X gp % ^ 
p3SR2(aadS5fff£^)* yt:<ipSaI43((irgB3flf£^ ) 

t C fc *c: i: o T . pToC56^A. 

oryzae IFO 4177 i /I: H argB55 t!jc 1£ L 

(T^yu^^i^y^Si^SDS - PAGE fifc Western 
rD-y h±"CEL I SAUJ:o-C:J>^UJt:, Btt 

z^y(^^m$^WiR«i^fy^<^i:m^Lfz. n!i<?5 
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A. ory^ie >i tt & R M L ^ flg 
(c J: -7Tp3$R2T^^»fr ic«-r&C t J: oTIFO 

4>^iiBfflSr, S D S - P A G E C0« Jclfeatem 




»raa3G2-272988 (22) 

lfi3 0U. r 9 X $ Kp285 'proC (OWflE^-^L* 

RhizoHu6or oiehei T X /< ^ ^ yUtT X3 ^ -f- 
i£<nX> N Affi^l^^ L , 

»60fi, r9X5 H pCAHGSl <0 X > K if ^ U 

»7 biatt. T9;^5 H p688<:0 fli fill t 5^ t • 
mSBIl. r a HpRHPANCTera <0|||jft^75 

»9 aBB«, r^^'^ KpB408,3 cOWaK^^fL. 

miOiaii.r^J^^ KpB719 0«JS!lt^L, 
X imit. r 9 $ H p777<0 » « TH u , 



zoaaeor 

■ ichei U yf-^-tf c D IM AiOBEW«-35% L , 
tni 43 li, ^f3t75:rpc^^ hRHLS ' 0 D N A 











9) 






If 




;^ 














til 


□ 


03 
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«Bafla 62-272088 (23) 




< in 

8i 



-Sir 
as 



RG. 2 
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mi 08 62-272388 




ri6. 4« 



-t t 

ATCASAT7CCSMX ATQ C7C TTC TCT CAG ATT ACT TCT CCG ATC C7T TTA OS 

i^T LEU PHE SBR GLM tL£ THR S£fi ALA iLS LEU LBJ -SB 

ACA GCO GCr TCT TTG TCG CTT ACC ACT GCT CGC CCG GTA TCC AAG CAA 94 

THR ALA ALA SER LEU SER, LEU THR THR ALA AR9 PRO VAL SER LYS GLfi -42 

TCC BAG TCC AAG GAC AAG CTT CT6 GCO CTT CCT CTC ACC TCG GTG TCC 132 

SER GLU SCff LYS ASP LYS LEU LEU ALA LEU PRO LEU THR SER YAL $£R -26 

CGC AAG TTC TCT CAA ACC AAG TTC GOT CAG CAA CAA CTT GCT GAG AAG IGO 

ARG LYS PHP SER GUi THR LYS PHE GLY GLN GLU GLN LEU ALA GLU LYS -10 

CTA GCA GGT CTC AAG CCC TTC TCT GAA GCT GCC OCA GAC GGC TCC GTC 228 

LEU ALA GLY LBJ LYS PRO PHE SER GLU^ALA ALA ALA ASP GLY SER YAL 7 

GAT ACS CCC GGC TAT TAC GAC TTT GAT CTG GAG GAG TAT GCT ATT CCG 276 

ASP THR PRO GLY TYR TYR ASP PHE ASP LEU GLU GLU TYR ALA tLE PRO 22 

GTC TCC ATT GGT ACT CCT GGT CAA GAC TTT TTG CTC TTG TTC GAC ACT 324 

VAL SER TLE GLY THR PRO GLY GLN ASP PHE LEU LEU LEU PHE ASP THR 3S 

GGC AGC TtC GAT' ACT TOG GTT CCA CAC AAG GGT TCC ACC AAG TCT GAA 372 

GLY SER SER ASP THR TRP VAL PRO HIS LYS GLY CYS- THR LYS SER GLU 55 

GGT TGT GTT GGC ACC CCA TTC TTT GAT cCA TCG GCT TCC TCC ACT TTT 420 

GLY CYS VAL Gt^Y S&l ARG PHE PHE ASP PRO SER ALA SER SER THR PHE 71 

AAA GCA ACT AAC TAC AAC CTA AAC ATC ACC TAC GGT ACT GGC GGC GCA 4SB 

LYS ALA THR^ ASM- TYR ASM LEU ASM ILE THR TYR GLY THR GLY ,GLY ALA 87 

AAC GGT CTT TAC TTT GAA GAC AGC ATC GCT ATC GGC GAC ATC ACC GTG SIS 

ASM GLY LEU TYR PHE ^U ASP SER ILE ALA ILE GLY ASP JLE THR VAL 103 

ACC AAG CAA ATT CTG GCT TAt GTC GAT AAT GTT CGC GGC CCA ACT GCT S64 

THR LYS GLN ILE LEU ALA TYR VAL ASP ASM VAL ARG GLY PRO THR ALA 113 

GAG CAG TCT CCT AAC GCT GAC ATT TTC CTT GAT GGT CTC TTT GGT GCA 612 

GLU GLM SER PRO ASM ALA ASP ILE PHE LEU ASP GLY LEU PHE GLY ALA 135 

GCC TAC CCA GAC AAC ACC GCC ATG GAA GCA GAG TAT GGA TCG ACT TAT €G0 

ALA TYR PRO ASP ASM THR ALA MET GLU ALA GLU TYR GLY SER THR TYR 151 
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^BaOBB2-2729a8 (26) 



AAC ACT GTT CAC GTC AAC CTC TAC AAG CAA GGC TTG ATC TCT TCT CCT 70S 

ASH THR VAL HIS VAL A$N L£U TYR LYS GLM GLY LBU tLS S&t SER PRO 1G7 

CTT TTC TCG GTC TAC ATG AAC ACT AAC AOC GGC ACT GOA GAG GTC GTC 756 

LEU FH£ SEff VAL TYR MCr ASM THR ASN 5£ff GLY THR GLY GLU VAL VAL 183 

TTT GGT GGA GTC AAC AAC ACG CTT CTC GGC GGC GAC ATT GCC TAC ACG 904 

PHS GLY GLY VAL ASH ASN THR LBJ L£U GLY GLY ASP tL£ ALA TYR THR 196 

GAC GTT ATG ACT CGT TAT GGT GGT TAT TAC TTC TGG GAC GCA CCC GTC 852 

ASP VAL H£T S£R ARG TYR GLY GLY TYR TYR PMG TRP ASP ALA PRO VAL 219 



ACA 

THR 


GGT ATC ACC 
GLY tLS THR 


GTC GAT GGA TCT 
VAL ASP GLY SER 


GCT 
ALA 


GCT 
ALA 


GTC 
VAL 


AGO 
ARG 


TTC TCG 
PHE SB9 


ASA 
ARG 


CCC 
PRO 


3O0 
231 


CAA 
GLM 


GCA 
ALA 


TTC ACC 
PHS THR 


ATC GAT ACT GGC 
ILE ASP THR GLY 


ACC 
THR 


AAC 
ASH 


TTT 
PHE 


TTC 
PHE 


ATT ATG 
ILE MET 


CCC 
PRO 


TCA 
SER 


949 
247 


AGC 
SER 


GCC 
ALA 


GCT TCT 
ALA SER 


AAC ATT GTC AAA 
LYS ILE VAL LYS 


GCA 
ALA 


GCT 
ALA 


CTC 
LEU 


CCT 
PRO 


GAT GCC 
ASP ALA 


ACT 
THR 


GAA 

GLU 


996 

263 


ACC 
TNff 


CAS 
GLM 


CAG GGC 
GLM GLY 


TGO GTT GTT OCT 
TRP VAL VAL PRO 


TGC 
CYS 


GCT 
ALA 


AGC 
SER 


TAC 
TYR 


CAG AAC 
GLM ASN 


TCC 
SER 


AAG 
LYS 


1044 
279 


TCG 
SGR 


ACT 
THR 


ATC AGC 
XLS SER 


ATC GTC ATG CAA 
TLS VAL MET GLM 


AAG 
LYS 


TCC 
SER 


GGC 
GLY 


TCA 
SER 


AGC AGT 
SER SER 


GAC 
ASP 


ACT 
THR 


1092 
299 


ATT 
tLE 


GtUG 
GL3J 


ATC XCO 
iLE 5S? 


GTT CCT GTC AGC 
VAL PRO VAL SER 


AAA 

LYS 


ATG 
MET 


CTT 
LBU 


CTT 
LBJ 


CCA GTC 
PRO VAL 


GAC 
ASF 


CAA 
GLM 


1140 
311 


TCG 


AAC 
ASH 


GAG ACT 
GLU THR 


TGC ATG TTT ATC 
CYS MET PHE ILE 


ATT 
ILE 


CTT 
LEU 


CCC 
PRO 


GAC 
ASP 


GGT GOT 
GLY GLY 


AAC 
ASH 


CAG 
GLM 


1188 
327 


TAC 
TYR 


ATT 
ILE 


GTT GGC 
VAL GLY 


AAC TTG TTC CTG 
ASH LEU PHE LEU 


CGC 
ARG 


TTC 


TTT 
PHE 


GTC 
YAL 


AAT GTT 
ASN VAL 


TAC 

TYR 


GAC 
ASP 


1236 
343 


TTT 
PHE 


GGC 
GLY 


AAC AAC 
ASN ASH 


CGT ATC GGC TTT 
ARG ILE GLY PHE 


GCA 


CCT 
PRO 


TTG 
LBJ 


GCC 
ALA 


TCG GCT 
SER ALA 


TAT 
TYR 


GAA 

GLU 


12B4 
359 



AAC GAG TAA AOOGGCACCAATtCTTCTTrAGCTGCfCAGATAACTTTGTAACTCTCTGA W3 
ASM GLU T£RM 



TA TACTCTTTATAACCTTTA TTTC TCACTTTTTAACTOTA TTCCAA TACf TTA TTTCCT 1402 
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»I!3B8 62-272988 (30) 





5? 




57 




5- 


5' 


53 


53 


m — 


to 






35 




3^ 


5^ 


as 


55 


hi?, 




t35 






sic 


9^ 




31 


cs 








t:S> 


2^ 




3i 


5i5 










at 










533 






Si: 






5^ 










33 






Se^ 








fct 




m 




S3 


§g 


!3& 
SS 




Ss 


as 








SSI 






S§ 




§1 
















g3 






99 


or 


si 


§a 




^§ 


bi 


S§ 






Sis 


La a. 

ss 


!;=J 


5S 


2S 




^6 2^ §1 si 




»l 












«S 












IS 


^g 


SI 




SI 




55 






§3 




3§ 


S§ 






S3 


gi 








5s 






5I 




IB S3 














ai 


53 


35 


S3 




^1 




53 


§3 


at; 
















§^ 




§3 








g& 










31 


S3 


§^ 






33 












53 


53 




^5 




53 




3S 




§^ 




3S 




55 


§3 


33 




as 


3g 




3g 




gi 


^3 


55 




si 


33 




55 



=5 S2 §3 

Si 35 §3 
55 l§ 51 
31 31 3I 
5i! 3§ 35 
53 33 
feg Hi 
1^ 31 
S<g 55 3§ 

S§ 55 
31 §3 33 
S£ 5g 
53 B§ 
3S G§ 

§3 S)^ 
33 51 S3 
si 53 
B3 g5 ^§ 
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